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ing from the top of the furnace, and by conduction through the walls of the furnace. The heat consumed in chemical reactions is an essential part of the operation, the heat carried out by the molten slag and metal is usually considered to be an unavoidable loss, though some of this might be recovered if it were worth while, the heat escaping in the gases at the furnace top may be reduced to a very small proportion of the whole, and the loss by conduction through the walls can be reduced to a moderate proportion in well-built furnaces of large dimensions.
A few examples will now be given to show what will be the minimum amount of fuel and electrical energy needed for smelting an iron-ore in such a furnace.
The first example is one given by Prof. Richards1 and shows how much electrical energy and good charcoal would be needed to smelt a magnetite ore, obtaining a gray pig-iron.
The magnetite ore contains:
Fe203.............  60. 74 per cent.   MgO..........  5.50 per cent.
FeO..............   17.18 per cent.    Pa06..........  0.04 per cent.
SiOj..............    6.60 per cent.   S..............  °-57 per cent.
Al20s.............    i.48 per cent.    C02...........   2.05 per cent.
CaO..............    2.84 per cent.   H^O...........  3.00 per cent.
It is to be mixed with a good variety of charcoal, assumed go per cent, carbon and 10 per cent, moisture, and with enough pure silica sand to make a slag with 33 per cent, silica. The pig-iron is to contain 4 per cent, carbon, 3.5 per cent, silicon, and 92.4 per cent, of iron. One ton of pig-iron will require 1.654 tons of iron-ore for its production. Taking first the case in which the gases entering zone C contain two volumes of CO2 to one volume of CO. The carbon needed for one metric ton of pig will be 224 kg.; that is 249 kg. or 550 Ib. of charcoal. The electrical energy required will depend upon how much heat is lost by conduction and radiation from the furnace, and in the escaping gases. Supposing first that the gases are quite cold, and that no heat is lost by radiation, etc. the electrical energy needed would be about 0.13 horse-power-years per metric ton of pig, while if the more reasonable assumption were made that the gases escaped at 300° C., and that the losses by conduction and radiation from the furnace were 20 per cent, of the heat generated, (that is of the electrical heat and of the heat produced by the gases burning in the zone C), 0.20 horse-power-years of electrical energy would be needed. In this case the heat produced
1 Richards Metallurgical Calculations, vol. ii, Problem 76, p. 404.
13ve price of the two commodities would decide which to employ. p. 147.e resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
